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Study	  of	  the	  establishment	  of	  epithelial	  polarity:	  Search	  for	  new	  proteins	  
that	  interact	  with	  aPKC	  
A	  key	  issue	  in	  developmental	  biology	  is	  the	  rela6onship	  between	  cell	  polarity	  and	  signal	  transduc6on	  pathways.	  Most	  eukaryo6c	  cells	  are	  polarized	  with	  an	  asymmetric	  distribu6on	  
of	  molecules	  and	  organelles	  resul6ng	  in	  diﬀerent	  func6onal	  regions	  required	  for	  cell	  physiology.	  The	  control	  of	  this	  polarity	  in	  space	  and	  6me	  is	  essen6al	  to	  coordinate	  changes	  in	  
cell	  morphology	  with	  prolifera6on	  and	  morphogene6c	  movements	  required	  for	  the	  development	  of	  the	  organism.	  This	  control	  is	  carried	  out	  by	  signalling	  pathways,	  which	  in	  many	  
cases	   are	   regulated	   by	   the	   subcellular	   localiza6on	   of	   their	   components.	   In	   fact,	   there	   is	   a	   close	   rela6onship	   between	   polarity	   and	   the	   control	   of	   cell	   prolifera6on,	   since	  many	  
receptors	  of	  intercellular	  communica6on	  pathways	  that	  regulate	  prolifera6on	  are	  located	  and	  ac6vated	  in	  speciﬁc	  domains	  of	  the	  plasma	  membrane.	  Therefore,	  the	  understanding	  
of	   the	   signalling	   pathways-­‐cell	   polarity	   rela6onship	   is	   crucial	   for	   the	   knowledge	   of	   how	   signals	   are	   integrated	   to	   induce	  morphogenesis	   but	   also	   how	   are	  modiﬁed	   in	   aberrant	  
processes	  as	  those	  occurring	  in	  cancer.	  The	  atypical	  protein	  kinase	  C	  (aPKC)	   is	  a	  crucial	  protein	  in	  the	  cell	  polarity	  establishment	  or	  maintenance	  and	  also	  can	  par6cipate	  in	  many	  
other	  processes	  in	  the	  cell.	  aPKC	  has	  an	  enzyma6c	  ac6vity	  and	  can	  regulate	  diﬀerent	  signaling	  pathways	  in	  the	  cell.	  In	  all	  these	  processes	  aPKC	  interact,	  depending	  on	  the	  process,	  
with	  diﬀerent	  regulators	  and	  modiﬁes	  diﬀerent	  substrates.	  In	  addi6on,	  aPKC	  is	  an	  oncogene.	  To	  understand	  how	  cell	  polarity	  is	  established,	  maintained	  and	  modiﬁed	  and	  also	  how	  
this	  polarity	  can	  regulate	  signalling	  processes	  we	  have	  focused	  on	  to	  ﬁnd	  out	  new	  proteins	  that	  interact	  with	  aPKC.	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How	  to	  do	  it?	  
1.	   Imaginal	   wing	   disc	  
expressing	  aPKC	  RNAi	  in	  
sal	  domain	  stained	  with	  
an6-­‐aPKC.	  	  	  
2.	   Wild	   type	   wing	   with	   the	  
diﬀerent	   longitudinal	   veins	  
indicated.	  The	  equivalent	  region	  
to	  the	  expression	  domain	  of	  sal-­‐
G4	   in	   the	   imaginal	   wing	   disc	  
appears	  surrounded	  in	  red.	  
3.	   Wings	   f rom	   adu l t	   	   ﬂ ies	  
overexpression	   aPKC	   RNAi	   in	   sal	  
domain	  in	  males	  (A)	  and	  females	  (B).	  	  	  	  
Sal-­‐G4>UAS-­‐DaPKC-­‐RNAi	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For	  the	  gene6c	  screen,	  We	  are	  using	  a	  hypomorphic	  background	  for	  aPKC	  in	  a	  6ssue,	  
speciﬁcally	   in	   the	   wing	   (not	   required	   for	   survival	   and	   easily	   detected	   under	   a	  
microscope)	  expressing	  an	  RNAi	   line	   speciﬁc	   for	   aPKC	  under	   Sal-­‐G4	  driver	   (ﬁg.	   1,	   2).	  
This	   overexpression	   produce	   a	   phenotype	   that	   consists	   in	   a	   reduc6on	   in	   the	   region	  
between	  vein	  2	  and	  3	  that	  is	  more	  severe	  in	  males	  than	  in	  females	  (ﬁg.	  3).	  
This	  system	  is	  sensi$ve	  to	  changes	  in	  genes	  related	  with	  aPKC.	  So,	  if	  you	  combine	  this	  
sensi6zed	   gene6c	   background	   with	   muta6ons	   in	   polarity	   genes,	   you	   can	   rescue	   or	  
enhance	  the	  phenotype	  (ﬁg.	  4):	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Lgl	  4	  CRT40/+	  
4.	  aPKC	  RNAi	  overexpression	  eﬀects	  in	  diﬀerent	  mutant	  backgrounds	  for	  polarity	  proteins.	  	  	  
So,	   over	   this	   gene6c	   background	   we	   will	   search	   for	   genes	   aﬀec6ng	   the	   phenotype	  
generated	   by	   a	   reduced	   aPKC	   func6on	   using	   a	   collec6on	   of	   genes	   deﬁciencies	   that	  
covers	  Drosophila	  genome.	  
Biochemical	  screen	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Putative interacting 
proteins Dynabeads® 
Y	  
IgG 
Target	  protein	  PA	   PA	  
TEV 
TAGs	  
TEV 
Target	  protein	  TAGs	  
5.	  Schema6c	  representa6on	  of	  aﬃnity	  puriﬁca6on	  process.	  	  	  
Kinase	  domain	  PB1	   PS	   C1	   aPKC
FL 
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Kinase	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CAAX	  
For	  the	  biochemical	  screen,	  we	  are	  doing	  an	  aﬃnity	  puriﬁca$on	  using	  the	  protein	  of	  interest	  
clone	  with	   a	  protein	   A	   domain	   and	   a	   restric6on	   sequence	   for	   the	   TEV	   protease	   linked	   to	  
others	  diﬀerent	  TAGs	  that	  can	  be	  useful	   for	  protein	  detec6on.	  We	  express	  this	  construct	   in	  
Drosophila	   embryos	   and	   cells	   culture.	   To	   purify	   my	   protein	   from	   the	   lysate,	   we	   use	  
Dynabeads©	  cover	  with	  IgG	  that	  binds	  to	  the	  protein	  A	  tag.	  The	  elu6on	  is	  with	  TEV	  protease,	  
so	  with	  only	  one	  puriﬁca6on	  step	  we	  can	  purify	  my	  protein	  with	  its	  interac6ng	  protein.	  	  
	  
Then,	  trough	  an	  electrophoresis	  gel,	  we	  can	  select	  the	  bands	  that	  interact	  speciﬁcally	  with	  
our	   protein	   and	   trough	   a	   mass	   spectrometry	   analysis	   we	   can	   ﬁnd	   out	   which	   are	   these	  
proteins.	  	  	  
	  
Because	  of	  aPKC	  present	  a	  regulatory	  domain	  that	  acts	   inhibi6ng	  the	  kinase	  domain,	  we	  
are	   doing	   this	   process	   with	   the	   full	   length	   protein	   and	   both	   domains	   separately.	   In	  
addi6on,	   we	   have	   all	   this	   constructs	   with	   a	   CAAX	   sequence	   in	   order	   to	   generate	   a	  
cons6tu6vely	  ac6ve	  form	  of	  aPKC	  (ﬁg.	  6).	  
	  
6.	  Schema6c	  representa6on	  of	  constructs	  that	  we	  are	  using	  for	  the	  aﬃnity	  puriﬁca6on.	  	  
69B-G4>UAS-
TT_aPKCFL 69B-G4 
1	  and	  C1:	  zipper	  
C2:	  Myosin	  HCh	  
2:	  Lethal	  giant	  larvae	  (Lgl)	  
3:	  Par1	  
*:	  TT_aPKCFL	  
C3,	  4	  and	  5:	  Heat	  shock	  
proteins	  
6:	  Par6	  
7:	  Ribosomal	  protein	  L22	  
8:	  Ribosomal	  protein	  S3A	  
7.	  Preliminary	  results:	  aﬃnity	  puriﬁca6on	  overexpressing	  aPKCFL	  in	  ectoderm	  6ssues	  in	  Drosophila	  
embryos	  using	  69B-­‐Gal4	  driver.	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